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12 THE PURCHASING POWER OF MONEY [Crar.II

are portabmty; durability, and divisibility.! The chief
qua.llty of ﬁdl}cmry money which makes it excha.ngeable
is its redeemability in primary money, or else its im-
posed character of legal tender.

Bank notes and all other fiduciary money, as well as
bank deposits, circulate by certificates often called
‘““tokens.”” “Token coins” are included in this de-
scription. The value of these tokens, apart from the
rights they convey, is small. Thus the value of a silver
dollar, as wealth, is only about forty cents; that is all
that the actual silver in it is worth. Its value as prop-
erty, however, is one hundred cents; for its holder has
a legal right to use it in paying a debt to that amount,
and a customary right to so use it in payment for
goods. Likewise, the property value of a fifty-cent
piece, a quarter, a ten-cent piece, a five-cent piece, or
a one-cent piece is considerably greater than its value
as wealth. The value of a paper dollar as wealth — for
instance, a silver certificate — is almost nothing. It is
worth just its value as paper, and no more. But its
value as property is a hundred cents, that is, the equiva-
lent of one gold dollar. It represents to that extent a
claim of the holder on the wealth of the community.

Figure 1 indicates the classification of all circulating
media in the United States. It shows that the total
amount of circulating media is about 8} billions, of
which about 7 billions are bank deposits subject to
check, and 1} billions, money; and that of this 1}
billions of money, 1 billion is fiduciary money and only
about } a billion, primary money.

In the present chapter we shall exclude the consider-
ation of bank deposits or check circulation and confine
our attention to the circulation of money, primary

1800 Jevons, Money and the Mechanism of Ezchange, Chapter V.
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ing power of money. The higher we find the prices
of goods, the smaller the quantities that can be bought
by a given amount of money, and therefore the lower
the purchasing power of money. In short, the purchas-
ing power of money is the reciprocal of the level of!
‘prices; so that the study of the purchasing power of
money is identical with the study of price levels.

§ 2

Overlooking the influence of deposit currency, or
checks, the price level may be said to depend on only
— three sets of causes : (1) the quantity of money in circu-
< lation; (2) its “efficiency” or velocity of circulation (or
the average number of times a year money is exchanged
Jor goods) ; and (3) the volume of trade (or amount of
goods bought by money) The so-called ‘‘quantity
theory,”” ! 7.e. that prices vary proportionately to money,
has often been incorrectly formulated, but (overlooking
checks) the theory is correct in the sense that the level
of prices varies directly with the quantity of money in
circulation, promde\d—_fhe velocity of circulation of that
money and the volume of trade which it is obliged to

perform are not changed
. The quantity theory Has been one of the most bitterly
eontested theories in economics, largely because the
recognition of its truth or falsity affected powerful

1 This theory, though often crudely formulated, has been accepted
by Locke, Hume, Adam Smith, Ricardo, Mill, Walker, Marshall,
Hadley, Fetter, Kemmerer and most writers on the subject. The
Roman Julius Paulus, about 200 A.p., stated his belief that the
value of money depends on its quantity. See Zuckerkandl, Theorie
des Preises; Kemmerer, Money and Credit Instruments sn their
Relation to General Prices, New York (Holt), 1909. It is true
that many writers still oppose the quantity theory. See especially,
Laughlin, Principles of Money, New York (Scribner), 1903.
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efficiency of this money, or its velocity of circulation.
On the right side are three weights, — bread, coal, and
cloth, symbolized respectively by a loaf, a coal scuttle,
and a roll of cloth. The arm, or distance of each from
the fulecrum, represents its price. In order that the lever
arms at the right may not be inordinately long, we have
found it convenient to reduce the unit of measure of
coal from tons to hundredweights, and that of cloth
from yards to feet, and consequently to enlarge corre-
spondingly the numbers of units (the measure of coal
changing from 10,000,000 tons to 200,000,000 hundred-
weights, and that of the cloth from 30,000,000 yards to
90,000,000 feet). The price of coal in the new unit per
hundredweight becomes 25 cents per hundredweight,
and that of cloth in feet becomes 33} cents per foot.

We all know that, when a balance is in equilibrium,
the tendency to turn in one direction equals the tend-
ency to turn in the other. Each weight produces on
its side a tendency to turn, measured by the product of
the weight by its arm. The weight on the left produces,
on that side, a tendency measured by 5,000,000 x 20;
while the weights on the right make a combined opposite
tendency measured by 200,000,000 x .10+ 200,000,000 x
.25+90,000,000 x.33}3. The equality of these opposite
tendencies represents the equation of exchange.

An increase in the weights or arms on one side re-
quires, in order to preserve equilibrium, a proportional
increase in the weights or arms on the other side. This
simple and familiar principle, applied to the symbolism
here adopted, means that if, for instance, the velocity
of circulation (left arm) remains the same, and if the
trade (weights at the right) remains the same, then any
increase of the purse at the left will require a lengthen-
ing of one or more of the arms at the right, represent-
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The right-hand side of this equation is the sum of
terms of the form pQ — a price m\ﬂﬂiplied by a quantity
bought. It is customary in mathematics to abbreviate
such a sum of terms (all of which are of the same form)
by using “2”’ as a symbol of summation. This symbol
does not signify a magnitude as do the symbols M, V,
P, Q, etc. It signifies merely the operation of addition
and should be read ‘‘the sum of terms of the following
type.” The equation of exchange may therefore be

written: —
MV = ZpQ.

That is, the magnitudes E, M, V, the p’s and the Q’s
relate to the entire community and an entire year; but
they are based on and related to corresponding magni-
tudes for the individual persons of which the community
is composed and for the individual moments of time
of which the year is composed.! e

The algebraic derivation of this equation is, of course,
essentially the same as the arithmetical derivation
previously given. It consists simply in adding together
the equations for all individual purchases within the
community during the year.?

By means of this equation, "MV = ZpQ, the three
theorems set forth earlier in this chapter may be now
expressed as follows : —

(1) If V and the Q’s remain invariable while M varies

any ratio, the money side of the equation will vary
tors : amount of money, rapidity of circulation, and amount of trade.
See Mill, Principles of Political Economy, Book III, Chapter VIII,
$3. Ricardo probably deserves chief credit for launching the theory.

1For the relations subsisting between these magnitudes (as
relating to the whole community and the whole year), and the
corresponding elementary magnitudes relating to each individual
and each moment, see § 4 of the Appendix to (this) Chapter IL

3 8ee § 6 of Appendix to (this) Chapter II.
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BEFORE THE Loans

Assels Liobiliti
Gold reserve . . . $100,000 | Due depositors . . $100,000
AFTER THE LOANS
Gold reserve. . . . $100,000 | Due depositors . . $150,000

Promissory notes . . 50,000

Clearly, therefore, the intermediation of the money in
this case is a needless complication, though it may help
to a theoretical understanding of the resultant shifting
of rights and liabilities. Thus the bank may receive
deposits of gold or deposits of promises. In exchange
for the promises it may give, or lend, either a right
to draw, or gold, — the same that was deposited by
another customer. Even when the borrower has
only a promise, by fiction he is still held to have de-
posited money ; and like the original cash depositors, he
is given the right to make out checks. The total value
' of rights to draw, in whichever way arising, is termed
‘““deposits.”” Banks more often lend rights to draw (or
deposit rights) than actual cash, partly because of the
greater convenience to borrowers, and partly because
the banks wish to keep their cash reserves large, in order
to meet large or unexpected demands. It is true that
if a bank loans money, part of the money so loaned will
be redeposited by the persons to whom the borrowers
pay it in the course of business; but it will not neces-
sarily be redeposited in the same bank. Hence the
average banker prefers that the borrower should not
withdraw actual cash.

Besides lending deposit rights, banks may also lend
their own notes, called ‘“bank notes.” And the
principle governing bank notes is the same as the prin-
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while iteeif owing money m demand it sssumes
toward X. Y. and Z and i1s cash depositors risks which
the depositors wouid be unwiilling to assume To
meet this stuation. the responsibility and expense of
running the bank are raken by a third dass of people —
stockhoiders — who are willng to assume the aug-
mented risk for the sake of the chance of profit. Stoek-
holders. in order to guarantee the depositors against loss,
put in some cash of their own. Their contract is. in
effect, to make good any loss to depositors. Let us sup-
poee that the stockholders put in $50.000, viz. $40,000
in cash and $10.000 in the purchase of a bank building.
The accounts now stand : —

Liabiliti
Cash . . . . . . $140.000  Due depositars . . $150,000
loans . . . . . . 100.000 Due note holders . . 50,000
Building . . . . . 10,000 Due stockholders . 50,000

$250.000 $250,000

The accounts as they now stand include the chief fea-
tures of an ordinary modern bank, — a so-called ‘‘bank
of deposit, issue, and discount.”

§3

Wa have seen that the assets must be adequate to meet
the liabilities. We now wish to point out that the form
of the assets must be such as will insure meeting the lia-
hilitien promptly. Since the business of a bank is to fur-
nish quickly available property (cash or credit) in place
of the “slower” property of its depositors, it fails of its
purposn when it is caught with insufficient cash. Yet
it maken money "’ partly by tying up its quick property,
i.e. lending it out where it is less accessible. Its prob-
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and notes). The managers of the bank may think
this reserve of $140,000 unnecessarily large or the loans
unnecessarily small. They may then extend their loans
(extended to customers in the form of cash, notes or
deposit accounts) until the cash reserve is reduced,
say to $40,000, and the liabilities due depositors and note
holders increased to $300,000. If, under these cir-
cumstances, some depositor or note holder demands
$50,000 cash, immediate payment will be impossible.
It is true that the assets still equal the liabilities. There
is full value behind the $50,000 demanded; but the
understanding was that depositors and note holders
should be paid in money and on demand. Were this
not a stipulation of the deposit contract, the bank
might pay the claims thus made upon it by transfer-
ring to its creditors the promissory notes due it from
its debtors; or it might ask the customers to wait until
it could turn these securities into cash.!

Since a bank cannot follow either of these plans, it
tries, where insufficiency of cash impends, to forestall this
condition by ‘““calling in”’ some of its loans, or if none
can be called in, by selling some of its securities or other
property for cash. But it happens unfortunately that
there is a limit to the amount of cash which a bank
can suddenly realize. No bank could escape failure if
a large percentage of its note holders and depositors
should simultaneously demand cash payment.? The
paradox of a panic is well expressed by the case of
the man who inquired of his bank whether it had cash
available for paying the amount of his deposit, saying,
“If you can pay me, I don’t want it; but if you can’t,

1 Bee Irving Fisher, The Nature of Capital and’ Income, Chapter V.
2 Cf. Ricardo, Works, 2d ed., London (Murray), 1852, p. 217
(Principles of Political Economy and Tazation, Chapter XXVII).
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The reserve in a large city of great bank activity needs
to be greater in proportion to its demand liabilities than
in a small town with infrequent banking transactions.

Experience dictates differently the average size of
deposit accounts for different banks according to the
general character and amount of their business. For
every bank there is a normal ratio, and hence for a
whole community there is also a normal ratio — an
average of the ratios for the different banks. No
absolute numerical rule can be given. Arbitrary rules
are often imposed by law. National banks in the
United States, for instance, are required to keep a re-
serve for their deposits, varying according as they are
or are not situated in certain cities designated by law
as ‘“‘reserve” cities, 7.e. cities where national banks
hold deposits of banks elsewhere. These reserves are
all in defense of deposits. In defense of notes, on
the other hand, no cash reserve is required, — that is,
of national banks. True, the same economic princi-
ples apply to both bank notes and deposits, but the law
treats them differently. The government itself chooses
to undertake to redeem the national bank notes on
demand.

The state banks are subject to varying restrictions.!
Thus the requirement as to the ratio of reserve to de-
posits varies from 12} per cent to 22} per cent, being
usually between 15 per cent and 20 per cent. Of the
reserve, the part which must be cash varies from 10 per
cent (of the reserve) to 50 per cent, being usually 40
per cent.

Such legal regulation of banking reserves, however,

1 “Digest of State Banking Statutes,” in Reports of the National
Monetary Commission, 61st Congress, 2d Session Senate Document,
No. 353.
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convenience dictates that the available currency shall
be apportioned between deposits and money in a cer-
tain more or less definite, even though elastic, ratio.

(9) The inclusion of deposit currency does not nor-
mally disturb the quantitative relation between money
and prices.
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00 should decrease by one half. In a similar manner
the shape of the gold bullion cistern must be such as
will make the distance of the liquid surface below 00
decrease with an increase of the liquid in the same way
as the value of gold bullion decreases with an increase
of the stock of gold bullion. The shapes of the two
cisterns need not, and ordinarily will not, be the same,
for we can scarcely suppose that halving the purchas-
ing power of gold will always exactly double the amount
of bullion in existence.

Both reservoirs have inlets and outlets. Let us
consider these in connection with the bullion reservoir
(Gs). Here each inlet represents a particular mine
supplying bullion, and each outlet represents a partic-
ular use in the arts consuming gold bullion. Each
mine and each use has its own distance from 0O.
There are, therefore, three sets of distances from 0O :
the inlet distances, the outlet distances, and the liquid-
surface distance. Each inlet distance represents the
cost of production for each mine, measured in goods;
each outlet distance represents the value of gold in
some particular use, likewise measured in goods. The
surface distance, as we have already explained, repre-
sents the value of bullion, likewise measured in goods,
— in other words, its purchasing power.

It is evident that among these three sets of levels
there will be discrepancies. These discrepancies serve
to interpret the relative state of things as between
bullion and the various flows —in and out. If an
inlet at a given moment be above the surface level,
1.e. at a less distance from 0O, the interpretation is
that the cost of production is less than the purchasing
power of the bullion. Hence the mine owner will turn
on his spigot and keep it on until, perchance, the sur-
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This will tend to decrease the purchasing power or
value of gold. But as soon as the surface rises, fewer
inlets and more outlets will operate. That is, the
excessive inflow or production on the one hand will
decrease, and the deficient outflow or consumption on
the other hand will increase, checking the inequality
between the outflow and inflow. If, on the other hand,
the outflow should temporarily be greater than the in-
flow, the reservoir will tend to subside. The purchas-
ing power will increase; thus the excessive outflow
will be checked, and the deficient inflow stimulated, —
restoring equilibrium. The exact point of equilibrium
may seldom or never be realized, but as in the case
of a pendulum swinging back and forth through a posi-
tion of equilibrium, there will always be a tendency to
seek it.

It need scarcely be said that our mechanical diagram
is intended merely to give a picture of some of the chief
variables involved in the problem under discussion.
It does not of itself constitute an argument, or add
any new element; nor should one pretend that it in-
cludes explicitly all the factors which need to be con-
sidered. But it does enable us to grasp the chief
factors involved in determining the purchasing power
of money. It enables us to observe and trace the
following important variations and their effects: —

First, if there be an increased production of gold —
due, let us suppose, to the discovery of new mines or
improved methods of working old ones — this may be
represented by an increase in the number or size of the
inlets into the G, reservoir. The result will evidently
be an increase of ‘“inflow’” into the bullion reservoir,
and from that into the currency reservoir, a consequent
gradual filling up of both, and therefore a decrease in
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without the gold-exchange attachment may at any time
break down, if the silver (or whatever else the over-
valued money may be) should become so redundant,
relatively to trade, as completely to displace gold. As
soon as all gold is driven abroad, parity with gold ceases.
But with the gold-exchange system this catastrophe is
avoided. In fact, with this system it is not necessary to
have gold in circulation at any time. The willingness of
the government to sell foreign exchange at a fixed price,
and to lock up the silver it receives thereby, takes that
much currency out of circulation just as effectively as
though the equivalent of gold had been exported. So
long as the government is willing and able to maintain
the price of bills of exchange with a gold country, it,
tpso facto, maintains approximate parity with gold.?

§5

We have now to illustrate, by historical examples, the
principles just explained. The first and most important
case is that of France. The ratio of 15} to 1 was
adopted by France in 1785 and continued by the law
of 1803. The history of France and the Latin Union
during the period from 1785, and especially from 1803,
to 1873 is instructive. It affords a practical illustration
of the theory that when conditions are favorable, gold
and silver can be kept tied together for a considerable
period by means of bimetallism. During this period
the public was ordinarily unconscious of any disparity
of value, and only observed the changes from the rela-
tive predominance of gold to the relative predominance
of silver in the currency and »ice versa. In the whole-
sale bullion market, it is true, there were slight varia-

1Cf. Charles A. Conant, *“ The Gold Exchange Standard,” Eco-
nomic Journal, June, 1909, pp. 190-200.
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therefore greatly and needlessly aggravated. As this
second edition goes to press, there seems a likelihood
that Congress may at last enact legislation designed to
remedy this condition.
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the “supply and demand”’ or the ‘“cost of production”
of goods in terms of money do not and cannot com-
pletely determine prices. Each phrase, fully expressed,
already implies money. There is always hidden some-
where the assumption of a general price level. Yet
writers, like David A. Wells,! have seriously sought
the explanation of a general change in price levels in the
individual price changes of various commodities con-
sidered separately. Much of their reasoning goes no
farther than to explain one price in terms of other
prices. If we attempt to explain the money price of
a finished product in terms of the money prices of its
raw materials and other money costs of prices of pro-
duction, it is clear that we merely shift the problem.
We have still to explain these antecedent prices. In

, elementary textbooks much emphasis is laid on the

fact that ‘‘demand’” and ‘“‘supply’” are incomplete
designations and that to give them meaning it is neces-
sary to add to each the phrase ‘“at a price.” But
emphasis also needs to be laid on the fact that ‘“demand
at a price” and ‘“supply at a price” are still incom-
plete designations, and that to give them meaning it
is necessary to add “at a price level.” The demand
for sugar is not only relative to the price of sugar, but
also to the general level of other things. Not only
is the demand for sugar at ten cents a pound greater
than the demand at twenty cents a pound (at a given
level of prices of other things), but the demand at
twenty cents at a high level of prices is greater than the
demand at twenty cents at a low level of prices. In
fact if the price level is doubled, the demand at twenty
cents a pound will be as great as the demand was before

1 Recent Economic Changes, New York (Appleton), 1890, Chap-
ter IV.
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nor decrease in volume of business, and if the quantity
and velocity of circulation of money and its substitutes
remain unchanged, the price level cannot change.
Changes in some parts of the price level may occur only
at the expense of opposite changes in other parts.

We have seen that the price level is not determined
by individual prices, but that, on the contrary, any
individual price presupposes a price level. We have
seen that the complete and only explanation of a price
level is to be sought in factors of the equation of ex-
change and whatever antecedent causes affect those
factors. The terms ‘“demand” and ‘“supply,”” used in
reference to particular prices, have no significance what-
ever in explaining a rise or fall of price levels. In con-
sidering the influence affecting individual prices we say
that an increase in supply lowers prices, but an increase
in demand raises them. But in considering the influ-
ences affecting price levels we enter upon an entirely
different set of concepts, and must not confuse the prop-
osition that an increase in the trade (the Q’s) tends to
lower the price level, with the proposition that an in-
crease in supply tends to lower an individual price.
Trade (the @’s) is not supply — in fact is no more to
be associated with supply than with demand. The @’s
are the quantities finally sold by those who supply, and
bought by those who demand.

We may here state a paradox which will serve to
bring out clearly the distinction between the causation
of individual prices relatively to each other and the
causation of the general level of prices. The paradox
is that although an increased demand for any individual
commodity results in a greater consumption at a higher
price, yet an increased general demand for goods will
result in a greater trade (the Q’s) at lower prices.
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tween issue and maturity. The fact that their face
value is expressed in money sets very definite limits
to their prices.! If, because of a doubling in the quan-
tity of money, the value and profits of a railroad
measured in money were doubled, the bondholder could
not, on that account, realize more money for his bond.
The value of the bond is not greatly affected by the
valuation and profits of the railroad, so long as these
are sufficient to guarantee the bond. The bond is an
agreement to pay stated sums at stated times. It repre-
sents a limited money value carved out of the road.
The only ways in which the money price of a bond or
salable debt can vary at all are by variations in the
rate of money interest and by changes in the degree of
certainty of payment. Only so far as these features are
affected by the changes in the volume of money will
the value of bonds be affected. We have seen, for in-
stance, that inflation, while it is taking place, raises
interest.? It therefore lowers the price of bonds during
the transition period.! Again if violent changes in the
price level increase or decrease the number of bank-
ruptcies, they thereby affect the degree of certainty of
payment, and consequently affect the value of bonds.
But these ways of affecting prices of such securities ex-
pressed in money are of less account than the ordinary
effect of inflation or contraction on price levels, and of
a different character.

1 8ee article by Walter 8. Logan on the ‘‘Duty of Gold,” in The
Qold Supply and Prosperily, edited by Byron W. Holt, New York
(The Moody Corporation), 1907, p. 108. See also Ricardo, ‘‘ Essay
on the High Price of Bullion,” Works, 2d ed., London (Murray),
1852, p. 287. ? Supra, Chapter 1V, § 1.

3 See article by Robert Goodbody, ‘ More Gold means Higher
‘Time’ Money and Lower Bond Prices,” in The Gold Supply and

Prosperity, edited by Byron W. Holt, New York (The Moody
Corporation) 1907, p. 163 and after.
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stocks and half of bonds, will rise in the same ratio
as the $95,000,000 worth of adjustable elements rise.
Now the whole (comprising all three items) evidently
rises from $105,000,000 to $155,000,000, making an in-
crease of 47.6 per cent. This, therefore, is the common
percentage which we are to assume applies equally to
the first item and the combination of the second and
third. Applied to the former it makes an increase from
$95,000,000 to $140,200,000. Applied to the latter it
makes an increase from $10,000,000 to $14,800,000.
But since half of the property consists of bonds and
cannot increase, the whole of the increase, $4,800,000,
must belong to the stock alone. This will, therefore,
rise from $5,000,000, to $9,800,000, a rise of 96 per
cent. The four items then change as follows : —

First item — from $95,000,000 to $140,200,000, or
47.6 per cent.

Second item — from $5,000,000 to $9,800,000, or
96 per cent.

Third item and fourth item — no change.

All items combined — from $125,000,000 to $175,-
000,000, or 40 per cent.

Besides the dispersion of price changes produced by
the fact that some prices respond more readily than
others to changes in the factors determining price levels,
M, M', V, V', and the Q’s, a further dispersion is pro-
duced by the fact that the special forces of supply and
demand are playing on each individual price, and caus-
ing relative variations among them. Although these
forces do not, as we have before emphasized, neces-
sarily affect the general price level, they do affect the
number and extent of individual divergencies above and
below that general level. Each individual price will
have a fluctuation of its own.
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general level. It would be as idle to expect a uniform
movement in prices as to expect a uniform movement
for all bees in a swarm. On the other hand, it would
be as idle to deny the existence of a general move-
ment of prices because they do not all move alike, as
to deny a general movement of a swarm of bees because
the individual bees have different movements.

§3

Corresponding to changes in an individual price there
will be changes in the quantity of the given commodity
which is exchanged at that price. In other words, as
each p changes, the Q connected with it will change also ;
this, because usually any influence affecting the price
of a commodity will also affect the consumption of it.
Changes in supply or demand or both make changes in
the quantity exchanged. Otherwise expressed, the
point of intersection of the supply and demand curve
may move laterally as well as vertically.

This changing of the @’s introduces a new complica-
tion. We have in many of our previous discussions
been assuming, as was admissible theoretically, that
all the @’s remain unchanged while we investigate
the changes in the p’s due to changes in the currency or
in velocities of circulation. But practically we can
never get an opportunity to study such a case. Again,
in order to show the effect of a change in ‘“the volume of
business’ upon the price level, we supposed a case in
which all the @’s were uniformly changed. Such a
supposition is not only impossible to carry out in prac-
tice, but is difficult to conceive even in theory; because,
as we have just seen, each Q is associated with a p. In
showing the effect of a change in the volume of business
upon the level of prices we cannot assume that all the












CHAPTER X

THE BEST INDEX NUMBERS OF PURCHASING POWER

§1

IN the previous chapter the necessity for an index
number (P) was shown and a particular form of index
number was suggested. This form of index number
had been shown in Chapter II and its appendix to meet
certain conditions (of proportionality of price level to
quantity of money, etc.) required by the equation of
exchange, MV+M'V'=PT. In the present chapter,~
this index number will be compared with others and
the general purposes of index numbers discussed, in-
cluding purposes having little direct concern with the
equation of exchange.

Index numbers may be compared in respect to (1)
form, under which term are included methods of weight-
ing and of determining the “base” prices; (2) the
selection of elements to be included. In this section
we shall consider the question of form.

The number of possible forms of index numbers is
infinite. They differ enormously in complexity, in ease
of calculation, and in conformity to various other tests.
A few of the simplest may here be mentioned. Their
discussion will be brief and will in many cases be dog-
matic. Full proofs and discussions are contained in
the mathematical appendix.!

If in 1900 the average price per pound of sugar was
6 cents, and in 1910 it was 8 cents, the ratio of the price

18ee Appendix to (this) Chapter X, §§ 1-8, where 44 types of
index numbers are compared.
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If all goods kept the same ratios of prices among
themselves, it would make no difference whether a
loan contract were made in terms of one index number or
another or even whether it were made in terms of wheat,
tons of coal, or pounds of sugar. But because prices
do not vary in the same, but in different proportions, an
index number measuring the general level of prices is
necessary. If repayment is made in equivalent pur-
chasing power (plus interest), over one kind of goods,
this may be either more or less than equivalent purchas-
ing power over other kinds. Hence, one party or the
other is a loser according to the kind of goods he handles
as a producer or prefers to use as a consumer. Even
if each contracting party could arrange to receive or pay
back purchasing power over an amount of goods of the
kinds which most concerned him, equivalent to what he
lent or borrowed, with interest, the speculative element
resulting in gain or loss to one or the other, though de-
creased, would not be entirely removed.!

Suppose, for example, that a lender receives back
purchasing power over an amount of goods of the kinds
he wished to use, equivalent to what he lent plus in-
terest.? Suppose also that, during the period of the
loan, these goods appreciate relatively to others.
Then the lender really gains, since he can now get more
of other goods in exchange for those it was his original
purpose to use, —a course which he may now be
tempted to take while otherwise he would not. To the
borrower, however, the appreciation of the goods on

1 Cf. Kinley, Money, New York (Macmillan), 1904, p. 267.

8 The argument of the remainder of this section is substantially
the same as that in a paper by Harry G. Brown, in the Quarterly
Journal of Economics, August, 1909, entitled, ‘‘A Problem in De-
ferred Payments and the Tabular Standard.”
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may be more interested in purchasing factones, railroads,
land, durable houses, etc., which yield services during
a long future, than in purchasmg more or better food,
shelter and entertainments, which yield immediate
satisfactions. To base our index number for, time con-
tracts solely on services and immediately consumable
-goods would therefore be illogical. Though the prac-
tical differences may amount to little, yet, in theory at
least, they are important.

Let us suppose each price ratio to be weighted by
the value (at standard prices) of the services of quickly
consumable goods enjoyed during a given period, pur-
chases of durable capital being omitted. Suppose also
that before the time of repayment arrives the rate
of interest has risen. With higher interest, the value
of land, railroads, and other durable capital will be lower
because the value depends on future earnings or future
services, and these are now discounted at a higher rate.!
The borrower, in paying back an equal purchasing
power over consumable goods and services, is pay-
ing back a much higher purchasing power over such
things as land, houses, and factories — a much higher
purchasing power over fufure income —than he bor-
rowed. The lender is receiving back, therefore, a larger
purchasing power over these durable items of capital
than he loaned, though not a larger purchasing power
(except for the interest) over immediately consumable
goods and services. He gets back no more control over
present income, but he gets a purchasing power over
a greater amount of deferred income. Had he invested

1 For a discussion of the effect of a change in the rate of interest
on prices, see Irving Fisher, Nature of Capital and Income, New
York (Macmillan), 1906, p. 227, and Rate of Interest, New York
(Macmillan), 1907, pp. 226 and 227.
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no statistics of relative piece wages, and few good
statistics for time wages, we may, in general, as well
omit wages altogether.

This procedure has another advantage. In an index
number intended to serve as a basis for deferred pay-
ments for wage earners, it is clear that wages should
be excluded. A wage earner does not judge his pur-
chasing power on the basis of how much labor he can
buy.!

In this connection it may be well to call attention
to another standard of purchasing power of money
which has sometimes been suggested for adjusting
contracts. This is the utility standard. According
to this, each person would be expected to receive or
pay back marginal utility equivalent to what he had
lent or borrowed. But the marginal utility of the
same goods is different for different persons and different
for the same person at different periods of his life.
Hence, no such standard could be practically applied.

A price is an objective datum, susceptible of measure-
ment, and the same for all men. Marginal utilities,
on the other hand, not only are impossible to meas-
ure, but are unequal and vary unequally among in-
dividuals. The purchasing power of money in the
objective sense is, therefore, an ascertainable magnitude
with a meaning common to all men. It is of course true
that marginal utility of money is a fundamental magni-
tude and that it depends in part on the purchasing
power of money. But it depends also on each man’s
income. The marginal utilities of money will vary
directly with the purchasing power of money if all
prices and all money incomes change in the same ratio, or

1Cf. Edgeworth, in Palgrave's Dictionary of Political Economy,
+‘Index Numbers.’’
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The tall group is 8 yards high, the short, 2. The simple
arithmetical mean as we have seenis 5. But this mean treats
both groups as of equal importance. Let us suppose that
there are twenty of the two-yard trees and ten of the eight-
yard trees, and let us seek a mean of the two heights, such
as will give equal importance to each tree. This will give
the short group of twenty trees twice the importance of the
tall group of ten trees. We shall be giving equal importance
to each tree if we take the simple arithmetical mean of the
thirty trees. But this stmple mean of thirty trees will be a
wetghted mean of the fwo groups of trees. It is to be found
by adding their heights together (twenty heights of two
yards plus ten of eight) and dividing by the number of trees
. sa.s 20X2410X 8
(20 +10). That is, the mean height is 0410 4,
and this (considered as an average of the two groups instead
of that of the thirty trees) is said to be the weighted arith-
metical mean of 2 and 8, the 2 being weighted twenty times,
and the 8, ten times. The weighted mean of the two groups
means the simple mean of the thirty trees. In other words
when we “ weight ”’ the various terms averaged, we no longer
count these terms once each, but we count one term as though
it were (say) twenty, and another as though it were (say)
ten and the number of times we count a term is its * weight.”
In the same way we may define the weighted geometrical
and weighted harmonical means. Taking the same example
of the trees, we find the results to be respectively ¥/2% . g®

1
or 3.175 and 20———:1) 10D or 2%.
30

The same results would have been obtained in each case
if, instead of the weights 20 and 10, we had taken, as weights,
2 and 1.

Since there are so many different kinds of means, the ques-
tion arises, What is the meaning of an average or mean in gen-
eral? We answer: Any mean of a series of terms must be
obtainable from them by a mathematical rule such that,
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culation should therefore be ‘ weighted ”’ tenfold in order
to get the real average, that is, the average of the sermce
performed by the two. The net rate of circulation of 100
for the dollar is equivalent to a net velocity of circulation
of 100 for each and every one of ten dimes. It follows that
the average velocity of the two coins is 10 X 100+ 200 1(1)(1)+2w ’
result much closer to the velocity of the dollar than to that
of the dime. With these two safeguards against error ap-
plied to the coin-transfer method, it is easy to see that the
coin-transfer method will yield the same results as the per-
son-turnover method.!

There is yet another magnitude which should be considered
in connection with the velocity of monetary ecirculation.
This may be called the average time of turnover, t.e. the
average amount of time consumed by all the given money,
in being turned over once. This is the ‘‘reciprocal” of
velocity. If money changes hands twenty times in a year,
it turns over, on the average, once in 75 of a year, or once in
somewhat over 18 days. This is its average time of turnover.
If the average velocity of circulation or rate of turnover is
forty times a year, then the average time of turnover is J of
a year or about 9 days. Or, instead of considering all the
given money directly, let us come at it through a component
part of it. If a man having, on the average, $10 in his
pocket every day, expends on the average $1 a day, he evi-
dently turns over ¢y of his money each day. Since to turn
over vy of his average stock each day is to turn over the
whole of it 36} times a year or once in 10 days, the time of
turnover will be 10 days. If the man under consideration
had a pocketbook arranged with a series of ten one dollar
bills, and every day, as one was taken from the top to be
expended, another were added at the bottom, evidently any
and every bill would remain in his hands just ten days
traveling from the bottom to the top of the pile.

1 For mathematical statement, see § 5 of this Appendix.













































8xc. 2] APPENDIX TO CHAPTER III 369

By adding together all such equations for all persons in
the community and all moments of the year, we obtain the
equation

E+E =3pQ

MV +M'V' = 3pQ
4
since, by definition, V=§-MV'=%.

which becomes
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P;or(hint.het’ormulaP;o.-»E&Qi;l is an average of the p or

Q ratios respectively, then the other is also an average re-
spectively of the Q or p ratios.

§2. Index Numbers for Prices occur in Antithetical Pairs as
also do Index Numbers for Quantities

We have seen that, given any special form of average for
P, there results therefrom a correlative form for @y and vice
versa. Thus if P, is the simple arithmetical average 'l‘ Sg.

Zpior
then @, is f;"’g Again, if we start with @y as the simple
=3

n P
arithmetical average ’l‘ Eg—‘ then we discover in its correlate
0

1

a new formula for Py, vis. l——’ "9_3‘: In this way any given
s

n Q

formula for P, leads to another formula for P, which may be
called its antithesis. This second formula for P, is identical
in form with the formula for Qi correlative to the first for-
mula for P,, differing merely in the fact that the p,’s and Qs
are interchanged.

The four forms and their relations are best seen by placing
them in a square, as in the following example : —

sh 2pQ
p=-P antithetical to P, = 20
n 15Q
n G
correlative to correlative to
= Z2Po%0 itheti =0,
(1) 1sm antithetical to () -

L
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12:’ :é, g—:;‘-, etc., but the weights are different in the two

o Do

cases.
(11) has the interesting property that its antithesis (12) is
of the same form except that the subscripts for Q are now 0
in place of 1. Similar reasoning shows that this formula (12)
is also both an arithmetical and an harmonic average, weighted
according to the terms in its denominator and numerator
respectively.

These two formuls, (11) and (12), seem to be the favorites
among writers on Index Numbers. Since the shortcomings
of one are, in some cases, not shortcomings of the other, there
have been many attempts to combine them into some com-
posite. No. (13),! for instance, is their simple arithmetical
average. The antithesis of (13), viz. (14), turns out to be the
simple harmonic average of (11) and (12). Number (15) is the
simple geometric average of (11) and (12). This formula (15)
has the distinction of being identical with its own antithesis
(16). Numbers (17), (19), (21), and (23) are other attempts
at combining (11) and (12), not by averaging them, as was
the case with (13) and (15), but by averaging their coefficients,
viz., @1 and Qo, Q, and @'y, etc. Two antitheses of these,
namely (18) and (22), turn out to be formul® proposed by
Walsh, and a third (24) to be one proposed by Julius Lehr.?

We have seen that the formul® (11) and (12) considered
as arithmetical averages have for weights

@, P'Q's, PR, ete., for No. (11),

and pﬁQo, P’OQ’O, p" "0, etho, fOl‘ NO. (12).
We next use weights

7@y, p"1Q", p"1Q", ete., for No. (25),
and 21Qo, p"1Q'0, »"1Q", ete., for No. (27),

1 For references to literature concerning this and many others
among the remaining formul® of the table (col. 13—44), see Walsh,
op. cit.

3 Beitrdge zur Statistik der Preise, Frankfurt-a.-M, 1885 (p. 11 and
pp. 3742 for the method). The method is explained in Walsh,
Measurement of General Ezchange-Value, pp. 386-388.
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the former, but the latter is limited by zero. Statistical tests
show clearly this asymmetry of dispersion.! From this fact
it has been argued that the best average should be one from
which large deviations above it count no more than small
deviations below it. This condition, whether good or ill,
is not met by arithmetical averages, but is met by the geo-
metric average and by the median? which, in fact, usu-
ally closely follows the geometric average. Edgeworth also
argues that the median is superior when the variabilities of
the various elements averaged are widely different.?

Edgeworth concludes that “in the present state of our
knowledge, and for the purposes on hand, the median is the
proper formula.” ¢

As to methods of weighting, theoretical discussion with
reference to test 2 shows that the weighting should be made
on the basis of values sold in one or the other of the years
compared. -

It is easy to show that a system of weighting the median
by given weights, that is, by counting each price ratio, not only

1 8ee Edgeworth, ‘First Report on Monetary Standard,’ Report
of the British Association for the Advancement of Science, 1887, pp.
284-855.

t Edgeworth, tbid., pp. 284-286. From the standpoint, however,
of the relation of prices to the currency, a large upward variation
should count more than a small downward variation ; for it requires
more currency. In fact,as we have already seen, the arithmetical
average complained of is precisely the average needed to fit into the
aquation of exchange. See § 6 of Appendix to Chapter II and § 7
of this Appendix. As to the asymmetry of price dispersion, see
Mitchell, Gold, Prices, and Wages under the Greenback Standard.
Berkeley (University of California Press), 1908, and reviews of same
by Edgeworth, Journal of the Royal Economic Society, December,
1908, pp. 578-582; and H. G. Brown, Yale Review, May, 1909,
pp. 99-101.

3 Edgeworth, Report, etc., 1887, p. 291, and ‘“‘On the Choice of
Maeans,” Philosophical Magazine, September, 1887; see also Report
of the British Association for the Advancement of Science, 1889, pp.
166-161, and Journal of the Royal Statistical Society, June, 1888.

¢ Ibid., p. 191.
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are the official estimates of the Comptroller of the Currency.
(Those for 1900 and 1902 are entered in the Comptroller's
tables under the rubric ‘“reporting capital only’’ instead of
“nonreporting,” but I am assured by the Comptrollers
office that this is a distinction without a difference.) The
figure for 1901 is interpolated between those of 1900 and 1902.
The figure for 1896 is estimated by the aid of two assumptions.
The first assumption is that the unreported deposits in that
year should be larger relatively to all deposits than was the
case in 1903, as the table shows that the farther back we go
the larger is the percentage of missing deposits. This con-
sideration indicates that the correction exceeds .28. The
second assumption is that the correction should be less
absolutely than in later years; because the total deposits were
then much less than later; and because the official figures
in column (4), viz. those for 1900 arid 1902-1909 show, as we
proceed backward in time, that there is a slight tendency for
them to grow less in absolute amount. (The chief exception
is for 1909, when the special investigation of April 28 reached
an unusual degree of accuracy.) This consideration would
make the correction less than .50. Therefore, between .28
and .50 we select .40 as a rough mean. The error involved is
not likely to affect the final column more than 3 or 4 per
cent. The corrections for 1897-1899 are interpolated.

Column (5) gives a correction to be subtracted, vis. the
deposits in savings banks. These deposits, by the nature
of the case, are not used as a circulating medium, but are
nevertheless included in the official “individual deposits”
of column (2). The item for 1909 as here given includes,
besides the reported figures, an additional item of .20 (..
$200,000,000), being the savings accounts of the state
banks of Illinois. The inclusion of this Illinois item is
simply in order to make the figures for 1909 comparable
with those of the preceding years in which the same item
had always been included (see Comptroller’s Report, 1909,
pp- 43-44).

Column (6) contains another, though small, subtractive
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depositors” to ‘“Commercial depositors” in the purchase of
goods; O, payments from “Other depositors” to ‘Norn-
depositors,” as when a housewife pays wages; C, payments
from ‘“Commercial depositors” to ‘‘Nondepositors,” as
when a firm pays wages; and N, payments from ‘Non-
depositors” to ‘“‘Commercial depositors,” as when a wage
earner buys goods of a merchant.

These four types of circulation of money occur in the three
circuits already described, being sandwiched between the flows
from and to the banks. The first, O, is contained within
the circuit B,0.C:, and, since no ‘‘Nondepositors’ inter-
vene, represents money changing hands once between its with-
drawal from bank and its re-deposit there. The remaining
types (O, Cs, and N,) are contained within the two other
circuits (B,0,N.C, and B.C,N.C,), and, owing to the fact
that ‘“Nondepositors” intervene, represent money circulat-
ing twice between withdrawal and re-deposit.

In short, one of the three circuits (B,0.C,) shows money
circulating once out of bank. Both the others pass through
N, and show money circulating fwice out of bank. The
diagram, then, represents all circulating money as springing
from and returning to the banks; all of it as circulating a
least once in the interim; and that portion handled by ‘Non-
depositors’’ as circulating once in addition. Therefore, the
total circulation exceeds the total flow from and to banks
by the amount flowing through “Nondepositors.” In other
words, the total circulation in the diagram is simply the sum
of the annual money flowing from and to banks and the
money handled by ‘“Nondepositors.” The quotient of this
sum divided by the amount of money in circulation will give
approximately the velocity of circulation of money.

II. The Complete Formula

We have, however, still to consider the correction to be
made for the less important forms of monetary circulation
excluded from Figure 18.
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year, 92.5 per cent, or 1§ per cent higher. Again, com-
paring July 1, 1896, with the nearest available date for another
season of the year, namely, September 15, 1892, we find the
figures to be as follows: for September 15, 1892, check re-
ceipts, 90.6 per cent; for July 1, 1896, check deposits, 92.5
per cent, or 1.9 per cent higher. The excess would have been
still greater if both the figures were for receipts instead of one
of them being for deposits; for, as the Comptroller says, the
inclusion of other receipts than deposits tends to exaggerate
the percentage of checks. That July 1 has a far larger pro-
portion of checks than June 30 is indicated by the figures for
retail deposits for June 30, 1894, and July 1, 1896, the former
being 58.5 per cent and the latter 67.6 per cent, or 9.1 per
cent higher. We should be cautious, however, in drawing any
quantitative conclusion from this difference, since the investi-
gations for 1894 and 1896 were conducted somewhat differ-
ently. But the difference, as we find it, harmonizes with all
the facts at hand. Similar confirmation may be drawn from
the absence of any contrast between the figures for June 30
and September 17, 1881, as compared with the’sharp contrast
already noted between July 1 and September 17, 1890. The
credit receipts in 1881 on June 30 and September 17 were
91.77 per cent and 91.85 per cent, respectively, which figures
are substantially equal, while, as above noted, for July 1 and
September 17, 1890, we find a difference of 14 per cent.

We feel, therefore, safe in concluding that check deposits
are subject to greater fluctuations or abnormalities than
money deposits. Consequently the deposits of money on
July 1, 1896, while they may have exceeded the daily aver-
age, were probably not so far above the daily average as
were the deposits of checks; also on March 16, 1909, the
deposits of money were probably not so far below the
average daily deposits of money as were the deposits of
checks.

Now, if this were not true, —if the money deposits fluctu-
ated exactly parallel with check deposits, — we should need to
assume the same correction-factors for money as for checks,
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Similarly, for 1909, of the 21 billions flowing into and out
of the banks, the 13 billions passing through the hands of
““Nondepositors”’ must have circulated twice or more and
thus have accounted for 26 billions or more of the total circu-
lation (35 billions), leaving 21 — 13, or 8, to have circulated only
once. This would account for 26 + 8 or 34 billions. The
entire 35 billions may be accounted for by supposing the 21
billions flowing from banks to be divided into the following
three streams : —

8 billions circulating once, making 8 billions,
12 billions circulating twice, making 24 billions,
1 billion circulating three times, making 3 billions.

The whole 21 billions, bank outflow, perform 35 billions of
circulation before returning to bank.

The first two terms of the formula for the monetary circu-
lation evidently give 154 billions out of our estimated total
of 16 billions for 1896, and 34 out of 35 for 1909; showing
that the remainder, unless it has been greatly underestimated,
is relatively small. The significance of this fact is that the
terms most difficult to estimate statistically are least impor-
tant. Of the two terms constituting the ““first approxima-
tion,” the first and most important is susceptible of the most
accurate determination of all, while the second is made up
chiefly of wages, which also are susceptible of statistical
determination, or seem destined to become so.

In fact, if we should, as a statistical makeshift for the first
approximation, merely add the amount of money annually with-
drawn from bank to the annual money wages, we should, as to
the year 1896, account for 94 4 44 or 14 out of 16 billions, leav-
ing only 2 billions to be otherwise accounted for. In other
words, this makeshift — the part most adapted to statistical
measurement — accounts for about 88 per cent of the total
circulation, leaving only 12 per cent for the part which can
only be determined within wide limits. For 1909, deposits
plus wages make up about 32 billions out of 35, or over 90






476 THE PURCHASING POWER OF MONEY [ArrEnp. XI1

money deposits plus wages, divided by money in circulation,
will always afford a good barometer of the velocity of
circulation.

It is not always the absolute value of any magnitude we
find most useful, but its relative value under different con-
ditions. We may compare the relative length of two ships by
measuring their water lines, although this method omits the
overhang at eitherend. Such a comparison will apply roughly
to any two vessels, and with great exactness to two ships of
the same build. Similarly, our proposed barometer will af-
ford rough comparisons for any two countries using banking
facilities in comparable degrees, and will afford fairly exact
comparisons for two successive years in the same country.

The proper statistical procedure would, therefore, seem to be
to provide for the conjectural part by an estimated percent-
age correction, to be applied to the measurable part as a con-
stant factor. Different correction factors will presumably
apply in different countries, as, let us say, 10 per cent in the
United States, 20 per cent in England, 30 per cent in France,
etc. The chief value of such conjectural corrections would be
to enable us to compare roughly the circulations and velocities
of different countries. For comparisons in the same country
at different times it would be almost immaterial what per-
centage correction were adopted or whether none at all were
employed.

By means of the method which has been explained, it is be-
lieved that some interesting and valuable results can in the
future be obtained, if statisticians in various lands will obtain
(1) the total money deposited each year in banks (except by
other banks), or, what is normally the same thing, the total
money withdrawn from banks (except by other banks); (2)
the total wages expended, or, what is practically the same
thing, the total wages received; (3) if desired, a conjectural
percentage addition to allow for the remaining and less known
part of our formula; (4) the total money in circulation. The
sum each year of (1) and (2) corrected by (3) and divided by
(4) will be a very accurate barometer of the velocity rels-
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Philippines, buying and selling ex-

change in the, 337, 338.

Polymetallism, proposed scheme for
steadying

monetary standard,
327-328.

Population, increased density of,

quickens flow of money and
checks, 164-165; changes in
volume of trade and velocity of
circulation caused by changes in
density of, 165-166; ooncentra-
tion of, the chief cause of increase
of velocity of circulation, 315.

Porter, Morgan, calculations by, 326
n.
Price, L. L., Money and its Relation

to Prices by, cited, 235, 237, 241.

Prige level, dependent on three sets
\‘&W: quantity of money in

! ciroulation, “efficiency’ or ve-
! locity of circulation, and volume
of trade, 14; the quantity theory,
that pricea vary in direct propor-
tion to quantity of money, 14,

. 157-159, 206-297 ; varies directly

as the quantity of money in cir-
culation, directly as the velocity
of circulation, inversely as the
volume of trade done by it, 29;
effect on, of doubling the denomi-
nations of all money, 29-30; of
debasing the currency, 30; of
doubling the coinage, 30-31;
effects of rising and of falling, on
rate of interest, 56 ff.; history
of a period of rising, leading to a
crisis, 58-67; the corresponding
downward course of, 67-70; out-
side influences which tend to
lower: geographical differences
in natural resources, division of
labor, improved productive tech-
nique, and accumulation of capi-
tal, 74-76; lowering of, by
changes in human wants, 76-77;
lowering of, by increased trans-
portation facilities, relative free-
dom of trade, development of
efficient monetary and banking
systems, and business confidence,
%~-79; increase of, by book
credit, 81-83 ; raising of, by den-
sity of population and increased
transportation facilities, 83 ; regu-
lation of, by international and
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interiocal trade, 90-96 ; workings
of a protective tariff in regard to,
93-95, 312-314; restatement of
truth that the normal effectof
an increase in the quantity of
money j& ail

in%m 157-159; dlight
effect of changes in volume of
trade on, 166-169; held not to
be an independent cause of
changes in any of the other mag-
nitudes in equation of exchange,
169 ff.; normally the one abeo-:
lutely passive element in the
equation of exchange, 172; em-
phasis laid on distinction between .
individual prices relative to each
other and the price level, 175; not
determined by individual prices,
176-180; inability of trusts or
labor combinations to affect, 1
180; increased general d

for goods results in a lower, 180;
effect of dispersion of prices, 81~
197; general % ward of,
234; influence on, o very
of America and increase in pro-
duction of gold and silver, 235-
236; comparison of metallic
stocks in Europe at various dates
and, 237-238 ; summary of move-
ments of, during nineteenth cen-
tury, 240-242; rapid rise of, from
1789-1809, 240-241; fall of, to
two fifths, between 1809-1849,
241; rise of by one third to one
half, in 1849-1873, 241-242;
lowering of, from 1873 to 1896,
242; effect on, of general adop-
tion of gold standard, 242-243;
effect on silver countries of adop-
tion of gold standard in other
countries, 243-245; rise in, from
1896 to present, 245-246; oon-
tinued rise in, predicted, due to
increase in gold production, 248-
249; effects on, of changes in
deposit currency, 265 ff.; con-
clusion that expansion of deposit
currency raises, rather than that
rise of prices creates deposit cur-
rency, 273 ; statistics of, as shown
by index numbers of general
prices from 1896-1909, 291-293;
importance of appreciating exist-
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to its own increase, 151-150 ,_tho
law ion
quantity of mon

lewmzw; ratio
between deposits and, 162; effect
on, of changes in velocities of cir-
culation, 164-165; effects on, of
changes in volume of trade, 195;

proof-of tmportance of, asa.price-
raising factor, 307-311; full effect
of increase in, not felt in Uniged
States because of overflow abroad,
311—312; causes working toward
increase of, 315.

Qummty theory of money, that prices

proportionately . to money,

14. 157-159, 296-297; causes
leading to eontesting of this
theory, 14-15; the equation of
exchange, 15-31 (see Equation of
exchange) ; three illustrations of,
29-31; dependent on the fact
that money has no power to
satisfy human wants except a
power to purchase things which
do have such power, 32; in causal
sense, 151 ff.; does. not hold
strietly true _during _transition
periods, 159-162.

Quarries, effect on value of, of
changes in rate of interest, 193.

R

Railways, influence of, on velocity of
circulation, 88.

Rate of interest, dctermination of,
in banking, 45; effects of rising
and falling prices on, 66-68, 266

; the outstnppmg of, by prices
in pe.nod of rising pm:es. 59-6Q,
271-273; commercial crises due
to belated adjustment of, 66, 71—
72; tardiness of lowering of, in
period of falling prices, 68; effect
of changes in, on individual prices,
193 ; adjustment of, not sufficient
to compensate for fluctuations in
value of money, 223, 232-233.

Real estate, scope of, as a class of
wealth, 1-2; comparative ad-
justability of price of rented, 186 ;
prices of leascd, among the least
adjustable, 186 ; value of, affected
by changes in rate of interest,
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1903 ; small part taken by, in total
business transactions of United
States, 226.

Receipts and disbursements, effect
on velocity of circulation of in-
creased frequency of, 83-85;
effect of re(uhnty of, 85-86. _

45 ff.; legal req-
lation of, 46; eﬁect of rising
prices on, 64—65; ratio which
exists between quantity of money,
amount of deposits, and, 162 -’

Retail prices, data concerning com-
parative importance and adjust-
ability of, 226-227.

Rhode Island, paper money in
colonial, 256-257.

Ricardo, theory of equation of ex-
change launched by, 25 n3;
cited, 31 n., 44, 188, 250, 343.

Robertson, J. Barr, artidles by, cited,
244 n.3, 245,

Ross, Edward A, cited, 221.

“Runs on banks,” caused by period
of rising prices, 65.

Russia, adoption of gold standard by
(1897), 243

8

Sakata, translation by, 243 n.3.

Salaries, relative adjustability of,
regarded as one of class of prices,
187.

Sauerbeck, statistics by, cited, 238-
240, 242.

Scandinavian monetary union, adop-
tion of gold standard by, 243.
Schwab, J. C., Confederate States of
America by, quoted, 263-2865.
Scott, Money and Banking by, quoted,

15 n.

Scrope, G. P., use of index number
to indicate standard of value sug-
gested by, 208 n., 332.

Seager, Introduction to E
cited, 144 n.

Seasonal changes, effects of, on ve-
locity of circulation, quantity of
money and deposits, 72, 161.

Sea-water gold, 249.

Sedgwick, H., cited, 200.

Seigniorage, charge for changing bul-
lion into coin, 98; regulation of
supply of metallic money by a
varying, proposed, 330-331.

by,
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U
United States, sketch of monetary
system of, 140 fI.; issuanoce of
greenbacks, 141; complicated

and objectionable features of
monetary system, 142 _ff.; ex-
perience of, with paper money,
258-263; dates of financial crises
in, 267.

Unweighted averages, 198-199, 349
352.

Uses of wealth, to be distinguished
from utility of wealth, 6.

Utility standard of purchasing power
of money, 220-222.

v

Value, the magnitude called, and
its determination, 3; is the price
of any item of wealth multiplied
by its quantity, 3—4.

Velocity of circulation, dependence
of price level on, 14 ff.; definition
of, 17, 352 fI.; causes outside the
equation of exchange which affect,
79-89; increase of, by habit of
‘Teharging,” or book credit, 81-
83; increase of, by use of checks
rather than money, 83; increase
of, by increased frequency of re-
ceipts and disbursements, 83-85 ;
effect of regularity of receipts and
disbursements, 85-86; increased
by density of population, 87, 315;
affected by extent and speed of
transportation, 88; proved to be
unaffected by quantity of money
or of deposits, 151-154; changes
in velocities affect prices but not
quantity of money or volume of
trade, 164-165; effects on, of
increase in volume of trade, 165~
168; before, during, and after
crises, 270; statistics relative to
that of bank deposits from 1896—
1000, 282-285 ; statistics of circu-
lation of money from 1896-1909,
285-290; velocity of circulation
of money proved to have in-
creased only 10 per cent in thirteen
years, 304-305; of money shown
to be twenty-one times a year,
(1809), 305-306; of deposit

currency shown to be fifty-three
times a year (1909), 305; of
money shown to be a negligible
factor in raising prices, 307-311;
of deponts a large factor in raising
prices, 307-311; discussion of
oonoept of, 3524!54 coin-trans-
fer and penon—tumover ooncepts
of, 353, 362-363; time of turn-
over ooncept, 354, 363; method
of calculating velocity of circula-
tion of deposits, 441-446.

Venesuela, adoption of gold standard
by (1898), 243

Volume of trade, dependence of price
level on, 14, 18-21, 24 ff.; causes
outside the equation of exchange
which affect: geographical dif-
ferences, division of labor, extent
and variety of human wants, ete.,
74-79 ; proved to be independent
of quantity of money (except in
transition periods), 155-156; in-
crease in, increases money in
circulation, 165; effects of, on
velocity of circulation, 165-168;
statistics of, from 1896-1909, 290-
291, 304-306; method of calcu-
lating (1896-1909), 478 ff.; in-
dex numbers of, 479.

w

Wages, effect of frequency of pay-
ment of, on velocity of circula-
tion, 83-85; relative adjustability
of, considered as prices, 186-187;
obtaining a true index number
for, 207-208; amount to three
per cent of total business transac-
tions in United States, 226.

Walker, Francis A., works by, cited,
8, 11, 251, 265, 333.

Walras, scheme of a gold standard
with a silver regulator suggested
by, 328-329.

Walsh, C. M., cited, 199, 208 n,
223, 225, 393, 394, 396, 397,
398.

Wealth, defined as material objects
owned by human beings, 1; two
essential attributes of, materiality
and appropriation, 1; classifica-
tion of, under three heads, real
estate, commodities, and human
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beings, 1-2; possibility of measur-
ing, in physical units, 2-3 ; trans-
fer, exchange, price and value of,
defined, 3—4; ownership of, or
property, 4; meaning of ‘ bene-
fits of wealth,” 6.

Weighted averages, 1990-203, 349-
352

Wells, David A., referred to, 176.

White, Andrew D., Paper Money
Inflation sn France by, cited,
252.

White, Horace, Money and Banking
by, cited, 47.
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Wicksell, Knut, article by, cited, 59,

60.
Workmen, relative adjustability of
price of services of, 186-187.

Y

Yale University, statistics of rapidity
of individual turnover at, 167,
379-382.

Zz

Zizek, Frans, work by, cited, 349.
Zuckerkandl, cited, 14 n.
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